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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a catalyst producing method capable of uniformly dispersing noble metal particles in a carrier 
and easily controlling the particle size of the noble metal particles. 

SOLUTION: A catalyst producing method consists of a process for preparing a noble metal colloid soln. by mixing a noble metal salt 
with an org. polymer, a metal alkoxie decomposing process mixing metal alkoxide with the noble metal colloid soln. and subsequently 
hydrolyzing metal alkoxide and a baking process drying and baking the mixture obtained by the metal alkoxide decomposing process to 
form a catalyst powder. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the noble-metals colloidal-solution preparation process of mixing a noble-metals salt and an organic polymer and preparing 
the noble-metals colloidal solution, the metal alkoxide decomposition process which mixes a metal alkoxide to said noble-metals 
colloidal solution, and subsequently hydrolyze this metal alkoxide, and the baking process which dry and calcinate the mixture obtained 
at said metal alkoxide decomposition process, and form catalyst powder — since — the manufacture approach of the catalyst 
characterized by to become. 

[Claim 2] Said organic polymer is the manufacture approach of a catalyst according to claim 1 of having a hydroxyl group at least 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of catalysts, such as a catalyst for emission gas purification 

which purifies the exhaust gas discharged by internal combustion engines, such as an engine of an automobile. 

[0002] 

[Description of the Prior Art] The catalyst for emission gas purification which purifies the exhaust gas which occurs with an internal 
combustion engine is in a kind of a catalyst. Many three way component catalysts which can perform oxidation of a carbon monoxide 
(CO) and a hydrocarbon (HC) and reduction of nitrogen oxides (NOX) to coincidence, and can purify these atmospheric pollutants 
especially are used as a catalyst for emission gas purification which purifies the exhaust gas which occurs with the engine of an 
automobile. 

[0003] As such a catalyst for emission gas purification, the support layer of the porosity which consists of an alumina is formed in the 
front face of the heat-resistant support base material which consists of cordierite etc., and the thing which made the support layer 
support noble metals, such as platinum (Pt), a rhodium (Rh), and palladium (Pd), is known widely. After making various noble-metals 
salts stick to a support layer, the support layer was made to support noble metals with the former by performing suitable heat 
treatment in the manufacture. 

[0004] However, noble metals will carry out localization to the surface part of a support layer, and will be supported with this 
manufacture approach. So, the catalyst for emission gas purification acquired by this manufacture approach was what sintering of noble 
metals tends to produce, when heated by the elevated temperature by the oxidizing atmosphere. In order to prevent sintering of such 
noble metals, the technique of making the whole support layer distributing a noble-metals particle to homogeneity is searched for. 
[0005] On the other hand, the hydrogen-treating catalyst which comes to support at least one sort of metals chosen as the support 
which consists of complex which is made to carry out the cohydrolysis polymerization of an organic polymer and at least two kinds of 
metal alkoxides under coexistence of a metal salt (noble-metals salts, such as Pt and Pd) or un-living together, and is obtained, and a 
porosity inorganic oxide from 6A group of a periodic table and eight groups is indicated by JP.6-31 1 70,A. If this manufacture approach 
is used, it is possible to obtain what the noble-metals particle is distributing in the whole support layer. 

[0006] However, if the polymerization of an organic polymer, a metal alkoxide, and the noble-metals salt is carried out in the state of 
coexistence, since each will serve as complex mixed with high distribution, the magnitude of the noble-metals particle formed in the 
case of baking is easily uncontrollable. Therefore, with the catalyst manufactured using this manufacture approach, sintering of noble 
metals cannot fully be controlled. 
[0007] 

[Problem(s) to be Solved by the Invention] While this invention is made in view of the above-mentioned actual condition and being able 
to make homogeneity distribute a noble-metals particle in support, let it be a technical problem to offer the manufacture approach of 
the catalyst which can control the particle size of the noble-metals particle easily. 
[0008] 

[Means for Solving the Problem] the noble-metals colloidal-solution preparation process of the manufacture approach of the catalyst 
of this invention which solves the above-mentioned technical problem according to claim 1 mixing a noble-metals salt and an organic 
polymer, and preparing the noble-metals colloidal solution, the metal alkoxide decomposition process which mix a metal alkoxide to said 
noble-metals colloidal solution, and subsequently hydrolyze this metal alkoxide, and the baking process which dry and calcinate the 
mixture obtained at said metal alkoxide decomposition process, and form catalyst powder — since — it is characterized by to become. 
[0009] As for said organic polymer, the manufacture approach of the catalyst of this invention which solves the above-mentioned 
technical problem according to claim 2 is characterized by having a hydroxyl group at least in the manufacture approach of a catalyst 
according to claim 1. 
[0010] 

[Embodiment of the Invention] The manufacture approach of a catalyst according to claim 1 consists of a series of processes of a 
noble-metals colloid preparation process, a metal alkoxide decomposition process, and a baking process. At a noble-metals colloidal- 
solution preparation process, a noble-metals salt and an organic polymer are mixed and the noble-metals colloidal solution is prepared. 
[0011] As a class of noble-metals element, iridium (Ir), silver (Ag), etc. can be mentioned other than Pt, Rh, and Pd of point **. For 
example, if a noble-metals element is Pt, PtCI4 and 5H20, H2PtCI4, nitric-acid platinum, etc. can be mentioned to the noble-metals 
sart Moreover, polyvinyl alcohol, polyacrylic acid, poly propyl alcohol, etc. can be mentioned to an organic polymer. 
[0012] Although not limited especially about the mixed approach of a noble-metals salt and an organic polymer, it is desirable to mix a 
noble-metals salt and an organic polymer in a dispersion medium. Of this mixing, the noble-metals colloidal particle which consists of a 
noble-metals salt and an organic polymer is formed, and the noble-metals colloidal solution which this noble-metals colloidal particle 
distributed in the dispersion medium can be obtained. Moreover, an organic polymer can be made to incorporate the noble-metals salt 
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of the specified quantity by choosing the combination of the class (compound kind) of a noble-metals salt and organic polymer. That is, 
the noble-metals colloidal particle by which the noble-metals element of the amount of requests was incorporated can be formed. 
[0013] It is desirable to choose suitably the temperature of a dispersion medium, the concentration of a noble-metals salt and an 
organic polymer, etc., and to mix so that a noble-metals colloidal particle may be formed efficiently and so much at this process. At a 
metal alkoxide decomposition process, a metal alkoxide is mixed to said noble-metals colloidal solution, and, subsequently this metal 
alkoxide is hydrolyzed. 

[0014] The alkoxide which consists of metallic elements used as the principal component of support is used for a metal alkoxide. 
Although an alumina (aluminum 203), a silica (Si02), the zirconia (Zr02), the titania (Ti02), the silica alumina, the zeolite, etc. are 
known by support, if support is constituted from an alumina, for example, the metallic element used as the principal component of 
support serves as aluminum, and can use aluminum (OC2H5)3, aluminum (OC3H7)3, etc. for a metal alkoxide. 

[0015] At this process, especially the mixed approach of a metal alkoxide may prepare the metal alkoxide solution in which it is not 
limited, and the metal alkoxide could be directly mixed to the noble-metals colloidal solution, or the metal alkoxide was dissolved, and 
may mix this metal alkoxide solution with the noble-metals colloidal solution. Moreover, in case a metal alkoxide is hydrolyzed, water 
may be added if needed. Furthermore, after mixing a metal alkoxide to the noble-metals colloidal solution, and performing reflux, it is 
desirable to hydrolyze a metal alkoxide. By flowing back, a reaction can be promoted and a uniform colloid alkoxide solution can be 
obtained. 

[0016] Furthermore, it is desirable to choose the temperature of a solution, the concentration of a metal alkoxide, etc. suitably, and to 
mix so that a metal alkoxide may hydrolyze efficiently and so much. At a baking process, the mixture obtained at the metal alkoxide 
decomposition process is dried and calcinated, and catalyst powder is formed. About the desiccation approach of this mixture, if a 
noble-metals colloidal particle and the decomposition product containing the metallic element which constituted the metal alkoxide are 
acquired together, it will not be limited especially. As long as there are many amounts of the solvent of mixture, you may dry, after 
filtering. 

[0017] Subsequently, if this dry matter is calcinated, the metallic element of the decomposition product of a metal alkoxide will oxidize, 
it will become an oxide, and the oxide particle which uses this metallic element as a principal component will be formed. Moreover, the 
noble-metals element in a noble-metals colloidal particle simple-substance-izes to coincidence, and forms a noble-metals particle in it. 
Since a noble-metals element is in the condition of having been surrounded by the metallic element of a metal alkoxide through the 
organic polymer, at this time, a noble-metals element can be condensed by what were incorporated by the same noble-metals colloidal 
particle. So, the noble-metals particle formed is controlled by small particle size. Consequently, the catalyst powder which consists of 
an oxide particle which uses as a principal component the metallic element which constituted the metal alkoxide, and a noble-metals 
particle minutely distributed in this oxide particle is compounded. 

[0018] In addition, baking conditions, such as a firing environments in baking, burning temperature, and firing time, are chosen suitably. 
In this way, the application of the obtained catalyst powder can be chosen variously and is not especially limited by the class of noble- 
metals particle (noble-metals element) contained. For example, the catalyst powder containing the noble-metals particle which consists 
of Pt, Rh, Pd, etc. can be used as a catalyst for emission gas purification which purifies the exhaust gas discharged by internal 
combustion engines, such as an engine of an automobile. 

[0019] As mentioned above, by the manufacture approach of a catalyst according to claim 1, before mixing a noble-metals salt and a 
metal alkoxide. the big description is to have established the noble-metals colloidal-solution preparation process of using an organic 
polymer and preparing the noble-metals colloidal solution, and the particle size of the noble-metals particle supported by the support 
layer can be stopped small easily. So, even if the catalyst which the particle size of a noble-metals particle was small controlled by this 
manufacture approach, and was manufactured is heated by the elevated temperature by the oxidizing atmosphere, sintering of a noble- 
metals particle cannot produce it easily. 

[0020] Moreover, in a baking process, the noble-metals particle of a desired particle size can be easily formed by forming the noble- 
metals colloidal particle by which the noble-metals element of the amount of requests was incorporated using the ability condensing by 
those by which the noble-metals element was incorporated by the same noble-metals colloidal particle. What has a hydroxyl group at 
least is used as an organic polymer, and also the manufacture approach of a catalyst according to claim 2 can be enforced like the 
manufacture approach of a catalyst according to claim 1. 

[0021] The hydroxyl group of an organic polymer is in compatibility to water-soluble liquid. So, if a water-soluble solution is prepared in 
a noble-metals colloidal-solution preparation process, an organic polymer will turn the hydroxyl group outside (solution), and will come 
to incorporate a noble-metals salt. At this time, flowing back is desirable. By this reflux, the noble-metals element of a noble-metals 
salt can be returned. In this way, the returned noble-metals element is easily combinable with the hydroxyl group of an organic polymer. 

[0022] If a metal alkoxide is mixed to the noble-metals colloidal solution on suitable mixed conditions, hydrolysis can be made to be 
able to cause by one metal alkoxide, and it can be made to react with a hydroxyl group by the metal alkoxide of another side in the 
continuing metal alkoxide decomposition process. Consequently, the noble-metals colloidal particle which the metallic element of a 
metal alkoxide combined with the front face is generated. 

[0023] Subsequently, in a baking process, when the mixture obtained at the metal alkoxide decomposition process is dried, the noble- 
metals colloidal particle which has combined the metallic element with the front face is enclosed by the decomposition product 
containing the metallic element which constituted the metal alkoxide further. Therefore, a noble-metals element will be in the condition 
of having been further surrounded by the metallic element of a metal alkoxide through the organic polymer. So, in continuing baking, the 
catalyst powder which becomes the metal particles which use as a principal component the metallic element which condensation of a 
noble-metals element stopped being able to happen easily, and constituted the metal alkoxide, and the pan which distributed in these 
metal particles from a noble-metals particle with a small particle size is compounded. 

[0024] The particle size of a noble-metals particle is controlled by this catalyst powder very small. So, with this catalyst powder, even 
rf heated by the elevated temperature by the oxidizing atmosphere, sintering of a noble-metals particle hardly arises. 
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[0025] 

[Example] The catalyst for emission gas purification can be acquired by fabricating the Plastic solid of a pellet type by the manufacture 
approach of a catalyst according to claim 1 or 2, using this catalyst powder, if the catalyst powder containing the noble-metals particle 
which consists of Pt, Rh, Pd, etc. is manufactured. 

[0026] Moreover, the catalyst for emission gas purification which consists of noble metals supported by the support layer and this 
support layer of the porosity which covers the front face of a support base material and this support base material can also be 
acquired by preparing a support base material and forming in the front face of this support base material the layer which consists of 
catalyst powder. In this case, the monolith support base material which consists of heat-resistant ceramics, such as cordierite, the 
metal support made from a metallic foil, etc. can be used for a support base material. 

[0027] When manufacturing such a catalyst for emission gas purification, a noble-metals support layer can be formed in the following 
procedure. First, it mixes with catalyst powder and a suitable dispersion medium, a slurry is prepared, and the front face of a support 
base material is coated with this slurry. Subsequently, it calcinates on suitable baking conditions. Although not limited especially about 
the coating approach of a slurry at this time, this slurry can be easily coated with a support base material by being immersed, for 
example. Moreover, baking conditions, such as a firing environments in baking, burning temperature, and firing time, are suitably chosen 
according to the class of catalyst powder. 

[0028] In addition, as for the support layer, the NOX absorption element and the cerium oxide may be supported. As a NOX absorption 
element, as being chosen out of alkali metal, alkaline earth metal, and rare earth elements, a kind can be used as it is few. Moreover, 
since a cerium oxide has oxygen occlusion and an emission operation, it can obtain the more excellent catalyst engine performance. As 
for this Ce, it is desirable to support with the condition of having stabilized as a multiple oxide (Ce-Zr oxide) with Zr. In addition, as for 
a Ce/Zr ratio, it is desirable that it is in the range of 0.1-10. 

[0029] As an approach of making a support layer supporting a NOX absorption element and a Ce-Zr oxide, when forming a support 
layer, a NOX absorption element, Ce-Zr oxides, or those source materials are added to the slurry of catalyst powder, and the method 
of coating the front face of a support base material with the slurry, and calcinating it is mentioned. In the case of this baking, a NOX 
absorption element and a Ce-Zr oxide are supported by the support layer. 

[0030] Or after forming a support layer, the method of making the support layer support a NOX absorption element and a Ce-Zr oxide 
is also. For example, the solution containing a NOX absorption element or a Ce-Zr oxide can be prepared, the solution can be infiltrated 
into the front face of a support layer, and the support layer can be made to support a NOX absorption element and a Ce-Zr oxide with 
calcinating on baking conditions suitable subsequently. 

[0031] Hereafter, an example explains this invention concretely. In addition, in the following explanation, the "section" shall mean the 
thing of the weight section. 

(Example 1) By the manufacture approach of the catalyst of this invention, as it was the following, the catalyst powder which consists 
of an oxide particle of an alumina and a noble-metals particle of Pt distributed in this oxide particle was manufactured. The flow of the 
process is shown in drawing 1 . 

[Noble-metals colloidal-solution preparation process] 0.438g weighing capacity of PtCI4 and the 5H20 which is the salt of Pt was 
carried out, and this was dissolved in 500g ethanol. Then, the polyvinyl alcohol (PVA) which is an organic polymer was mixed in this 
solution. Here, PVA of the amount which corresponds about 50 times by Pt mol conversion of PtCI4 and 5H20 was mixed. Then, the 
solution with which PVA was mixed was flowed back at about 80 degrees C. Consequently, the noble-metals salt was returned, the 
returned noble-metals salt was wrapped in by PVA, and the noble-metals colloidal particle was formed. In this way, the noble-metals 
colloidal solution which the noble-metals colloidal particle distributed to homogeneity .was prepared. 

46.7g weighing capacity of the aluminum ethoxide (aluminum3 (OC2H5)) was carried out as a [metal alkoxide decomposition process] 
metal alkoxide, and this was dissolved in about 500g ethanol. Furthermore, the concentration of optimum dose, in addition a solution 
was adjusted for ethanol to 0.5 mo l/l. This solution and the noble-metals colloidal solution obtained at the noble-metals colloidal- 
solution preparation process were mixed. The pure water which diluted this mixed solution with alcohol after flowing back at about 80 
degrees C was added slowly, and aluminum ethoxide was hydrolyzed. Consequently, the aluminum hydroxide containing a noble-metals 
component deposited. 

By performing filtration under reduced pressure for the solution obtained at the [baking process] metal alkoxide decomposition process, 
the noble-metals colloidal particle and the aluminum hydroxide were separated from the solution together. In this way, it was made to 
dry after washing the noble-metals colloidal particle and aluminum hydroxide which were separated by the suitable penetrant remover. 
Subsequently, it calcinated slowly over 5 hours with the burning temperature of 600 degrees C. The catalyst powder (Pt distribution 
alumina powder) which consists of metal particles which consist of an alumina, and a noble-metals particle (Pt particle) which consists 
of Pt minutely distributed in these metal particles was compounded as a result of this baking. 

[formation of the catalyst for emission gas purification] — using the catalyst powder manufactured in this way, it became the 
honeycomb support made from cordierite from the alumina, and it is the following, and the catalyst for emission gas purification which 
consists of Ce-Zr oxides supported by the support layer as well as Pt particle supported by the support layer and support layer of the 
porosity which covers the front face of this honeycomb support was made and formed. 

[0032] Besides the Pt distribution alumina powder 100 section, it is the alumina sol 70 section (the contents of an alumina are the ten 
sections to the Pt distribution alumina powder 100 section.), what is used below is the same as this — the aluminium nitrate water- 
solution 15 section (the aluminium nitrate is dissolving 40% of the weight to the whole aluminium nitrate water solution.) What is used 
below is the same as this. The Ce-Zr oxide 40 section (a Ce/Zr ratio is 4) and the water 30 section were prepared, respectively, 
stirring mixing of these was carried out, and the slurry for coatings was prepared. In addition, the Ce-Zr oxide was prepared beforehand 
as follows. 

[0033] First, particle size distribution are in 20 micrometers or less, and specific surface area prepared Ce02 powder more than 
50m2/g. After having been immersed in the oxy-zirconium-nitrate water solution, pulling up this Ce02 powder and making it dry at 200 
degrees C for 3 hours, it calcinated with the burning temperature of 600 degrees C in air for 5 hours. In this way, the Ce-Zr oxide 
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which are cerium oxide and the complex of a zirconium dioxide was obtained. In addition, the Ce/Zr ratio was set to 4. 

[0034] On the other hand, it could be immersed in water, and the honeycomb support made from cordierite was made to become wet, 

was pulled up, and excessive moisture was blown off. After having been immersed in the previous slurry for coatings, pulling up this 

honeycomb support and blowing off an excessive slurry, it dried for 20 minutes at the temperature of 80 degrees C. Subsequently, it 

calcinated with the burning temperature of 600 degrees C in air for 1 hour. After having been again immersed in the slurry for coatings, 

pulling up this baking object and blowing off an excessive slurry, desiccation and baking were performed like the point. 

[0035] In this way, the support layer of the porosity which consists of a Pt particle and an alumina with which the Ce-Zr oxide was 

supported was formed in the front face of honeycomb support. The amount of formation of a support layer here was 120g per 11. of 

honeycomb support. 

(Example 2) In this example, after obtaining catalyst powder like an example 1, as it was the following, the catalyst for emission gas 
purification was formed. 

[0036] The Pt distribution alumina powder 100 section, the alumina sol 70 section, the aluminium nitrate water-solution 15 section, and 
the water 30 section were prepared, respectively, stirring mixing of these was carried out, and the slurry for coatings was prepared. On 
the other hand, it could be immersed in water, and the honeycomb support made from cordierite was made to become wet was pulled 
up, and excessive moisture was blown off. After having been immersed in the slurry for coatings prepared previously, pulling up this 
honeycomb support and blowing off an excessive slurry, it dried for 20 minutes at the temperature of 80 degrees C. Subsequently, it 
calcinated with the burning temperature of 600 degrees C for 1 hour. After having been again immersed in the slurry for coatings, 
pulling up this baking object and blowing off an excessive slurry, desiccation and baking were performed like the point. 
[0037] In this way, the support layer of the porosity which consists of an alumina which supported Pt particle was formed in the front 
face of honeycomb support The amount of formation of a support layer here was 120g per 11. of honeycomb support Subsequently, 
after having been immersed for 1 minute, pulling up the honeycomb support in which the support layer was formed, at the point in the 
mixed water solution which the cerium nitrate (Ce3 (N03)) and the oxy-zirconium nitrate (Zr02 (N03)) dissolved and blowing away 
excessive moisture, it dried at the temperature of 200 degrees C for 3 hours. Subsequently, it calcinated with the burning temperature 
of 600 degrees C in air for 5 hours, and the support layer was made to support a Ce-Zr oxide. In addition, the mixed water solution 
whose concentration of an oxy-zirconium nitrate the concentration of a cerium nitrate is 0.32 mols/l., and is 0.08 mol/l as a mixed 
water solution of a cerium nitrate and an oxy-zirconium nitrate was used also here so that a Ce/Zr ratio might be set to 4. 
(Example 1 of a comparison) The alumina powder (grace company make; MI-386) 100 commercial section, the alumina sol 70 section, 
the aluminium nitrate water-solution 15 section, and the water 30 section were prepared, respectively, stirring mixing of these was 
carried out, and the slurry for coatings was prepared. 

[0038] On the other hand, it could be immersed in water, and the honeycomb support made from cordierite was made to become wet, 
was pulled up, and excessive moisture was blown off. After having been immersed in the previous slurry for coatings, pulling up this 
honeycomb support and blowing off an excessive slurry, it dried for 20 minutes at the temperature of 80 degrees C. Subsequently, it 
calcinated with the burning temperature of 600 degrees C for 1 hour. After having been again immersed in the slurry for coatings, 
pulling up this baking object and blowing off an excessive slurry, desiccation and baking were performed like the point. 
[0039] In this way, the support layer of the porosity which consists of an alumina was formed in the front face of honeycomb support. 
The amount of formation of a support layer here was also 120g per 11. of honeycomb support Pt nitrate water solution with which the 
nitrate of Pt is contained by predetermined concentration is prepared, and it was immersed in this Pt nitrate water solution, honeycomb 
support was pulled up, and rt was made to dry at 250 degrees C. In this way, the support layer was made to support Pt. In addition, the 
amount of support here of Pt was set up so that it might be set to 2g per 1 1, of honeycomb support 

(Example 2 of a comparison) The support layer of the porosity which consists of an alumina was formed in the front face of honeycomb 
support like the example 1 of a comparison. 

[0040] Moreover, the mixed water solution of a cerium nitrate and an oxy-zirconium nitrate was prepared like the example 2. After 
having been immersed for 1 minute, pulling up the honeycomb support in which the support layer was formed, in this mixed water 
solution and blowing away excessive moisture, it dried at the temperature of 200 degrees C for 3 hours. Subsequently, it calcinated 
with the burning temperature of 600 degrees C in air for 5 hours, and the support layer was made to support a Ce-Zr oxide. 
[0041] Subsequently, Pt nitrate water solution with which the nitrate of Pt is contained by predetermined concentration is prepared, 
and it was immersed in this Pt nitrate water solution, honeycomb support was pulled up, and it was made to dry at 250 degrees C. In 
this way, the support layer was made to support Pt In addition, it set up so that the amount of support here of Pt might also be set to 
2g per 11. of honeycomb support 
[0042] 

[Appraisal method] Each catalyst for emission gas purification produced in an above-mentioned example and the above-mentioned 
example of a comparison was contained to the catalytic converter, the exhaust air system of 2L engine of an automobile was equipped, 
and the purification trial of the exhaust gas which occurs with this engine was performed. In the exam, three kinds of following 
purification trials were performed. 

(Trial 1) The minimum temperature of the exhaust gas with which the catalyst for emission gas purification can purify exhaust gas 50% 
was examined. 

[0043] In this trial, the engine was burned in air-fuel ratio A/F=14.6 (SUTOIKI), and exhaust gas was generated. This exhaust gas 
contains many COs, HC, and NOX(s). The catalyst for emission gas purification purified exhaust gas, raising the temperature of this 
exhaust gas from a low temperature side, at this time, it is contained in exhaust gas — each — the temperature from which CO, HC, 
and the rate of purification of NO<SUB>X became 50% was measured, respectively. The test result about each catalyst for emission 
gas purification of an example and the example of a comparison is shown in Table 1. 

(Trial 2) The purification engine performance of the catalyst for emission gas purification in case the temperature of exhaust gas is in 
400 degrees C was examined. 

[0044] In this trial, the engine was burned in air-fuel ratio A/F=14.6, and exhaust gas was generated. The temperature of exhaust gas 
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was set as 400 degrees C, and the catalyst for emission gas purification purified exhaust gas. At this time, CO, HC, and the rate of 
NOX emission gas purification in exhaust gas were measured. The test result about each catalyst for emission gas purification of an 
example and the example of a comparison is collectively shown in Table 1. 

(Trial 3) When long duration use of the catalyst for emission gas purification is carried out at purification of hot exhaust gas, a lifting 
and the purification engine performance may fall [ the noble-metals particle currently supported by the support layer ] sintering. Then, 
the particle size of Pt particle was examined as an index about the endurance ability to hot exhaust gas. 

[0045] this durability test — air-fuel ratio A/F — a core [ 14.5 ] — carrying out — amplitude: — about 1 A/F and periodic: — the 
engine was burned for 50 hours, making it change by about 0.5Hz, and exhaust gas was generated. In the meantime, the temperature of 
exhaust gas was set as 900 degrees C, and the catalyst for emission gas purification purified exhaust gas. The mean particle diameter 
of Pt particle after a trial was measured with the X-ray diffraction method. The test result about each catalyst for emission gas 
purification of an example and the example of a comparison is collectively shown in Table 1. 
[0046] 
[Table 1] 
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85 


81 


82 


205 



Table 1 shows that the temperature of the catalyst for emission gas purification of an example is low compared with the thing of the 
example of a comparison about the temperature from which the rate of purification of each CO, and HC and NOX contained in exhaust 
gas became 50%. Compared with the thing of the example of a comparison, it is clear from this result the catalyst's of an example for 
emission gas purification to excel in the catalyst engine performance in low temperature. 

[0047] Moreover, it turns out that any rate of purification of the catalyst for emission gas purification of an example is high compared 
with the thing of the example of a comparison about the rate of purification of CO, HC, and NOX in exhaust gas in case the 
temperature of exhaust gas is in 400 degrees C. This result shows excelling in the emission-gas-purification engine performance in 
case the catalyst for emission gas purification of an example has the temperature of exhaust gas in 400 degrees C compared with the 
thing of the example of a comparison. 

[0048] Furthermore, compared with the thing of the example of a comparison, it turns out that the mean particle diameter of the 
catalyst for emission gas purification of an example is small about the mean particle diameter of Pt particle currently supported by the 
support layer after a durability test. The frequency of a noble-metals particle where sintering is caused with the catalyst for emission 
gas purification of an example compared with the thing of the example of a comparison is small, and it is clear from this result that 
there is little purification performance degradation. 

[0049] In addition, the example 2 is a little smaller than the catalyst for emission gas purification of an example 1 about the mean 
particle diameter of Pt particle after this durability test. This reason is considered as follows. In the example 2, since support of a Ce- 
Zr oxide is made at the process different from support of Pt particle by the sinking-in support from the raw material solution of a Ce- 
Zr oxide, the Ce-Zr oxide is distributing more minutely compared with the thing of an example 1. It is thought that this Ce-Zr oxide 
controlled sintering of Pt particle more. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the chart Fig. of the process in manufacture of the catalyst for emission gas purification of an example 1. 
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